Objectives-The authors examined the impact of exposure to the 2010 Winter Olympics time period on outcomes measuring disruption of local sex work environments in Vancouver, Canada.
INTRODUCTION
The 2010 Winter Olympic Games in Vancouver, Canada, generated substantial international media attention regarding concerns of intensified human trafficking, supply and demand for paid sex, 12 and risks for HIV/sexually transmitted infections (STIs), which are known to be largely concentrated among the street-based sex work market. 3 Similar reports were made during the FIFA World Cup events in Germany (2006) and South Africa (2010), 4 and for the upcoming 2012 Olympics in the UK. 5 Against these growing concerns, evidence suggests significant potential for disruption of more visible street-based sex work environments due to event-related construction and road closures, 6 as well as municipal 'clean up' efforts in response to international scrutiny. In Vancouver, an estimated security budget of $900 million and an infiux of federal/regional law enforcement officers generated further concerns regarding enhanced police crackdowns and potential human rights violations. 7 The main objective of this analysis was to examine the potential public health impacts of the Olympics on disruption of local sex work environments in the context of HIV/STI risk in Vancouver.
METHODS
Using time-location sampling, women (including transgendered) who exchanged sex for money within the last 30 days (sex workers (SWs)) were recruited through outreach to outdoor sex work locations (ie, streets), as previously, 3 and indoor sex work venues (ie, massage parlours). The study holds ethical approval through Providence Health Care/ University of British Columbia Research Ethics Board. SWs completed informed consent and a brief interviewer-administered cross-sectional screening questionnaire (part of enrolment to a longitudinal cohort, An Evaluation of Sex Workers' Health Access) on sociodemographics (eg, age, ethnicity), sex work patterns (eg, clients/week) and work environment (eg, solicitation spaces, geographic neighbourhoods). The main exposure variable was the 2010 Winter Olympic Games time period. The Olympics took place from 12 to 28 February 2010, with pre-events, heightened security and road closures beginning in January. Time period 1, constituting the period immediately before and during the Olympics ('Olympics period'), was therefore defined as 19 January-14 March 2010 and time period 2 ('Post-Olympics period') was defined as 1 April-13 July 2010. The 2-week gap from 15 March to 31 March 2010 was dropped to better capture the period when city-wide changes occurred.
The relationships between the Olympics period and multiple outcomes were examined. Outcomes measured experiences with police, construction, traffic/road closures and other disruption of sex work (eg, ability to meet clients). Using multivariable logistic regression, we fitted separate confounder models for the relationship between our exposure variable (Olympics period) and outcomes. Details on model fitting are provided in table 1.
RESULTS
Between January and July 2010, 207 SWs were interviewed (n=107 in the Olympics period; n=100 in the post-Olympics period). The two groups had statistically similar age and ethnicity. The overall median age was 33 years (IQR: 28-40 years), with 101 (48.8%) Caucasian/white SWs and 106 (51.2%) indigenous/ethnic minority SWs. In addition to outdoor/public places (82.5%), SWs worked in a range of indoor venues, including: 54 (26.2%) indoor managed brothels (eg, massage parlours, beauty establishments; microbrothels); 65 (31.6%) home; and 33 (16.0%) entertainment industry (eg, exotic dance clubs, escort agencies). In the Olympics period compared with the post-Olympics period, we found no statistically significant difference in reporting of an infiux in the numbers of SWs within the neighbourhood of recruitment (p=0.183), from other neighbourhoods in the city (p=0.165) or outside Vancouver (p=0.399). Similarly, we found no statistically significant difference in reporting of a perceived increase in the number of new sex work initiates overall (p=0.999) nor underage youth (<19 years of age) (p=0.536). Finally, there were no reports of perceptions of women being trafficked/sold into sex work in either period. 
DISCUSSION
Despite sensationalised media coverage leading up to the 2010 Winter Olympics in Vancouver, 12 this study found no statistically significant reports of increases in the supply of SWs during the Olympics period nor reports of women being trafficked/sold into sex work in either time period. Instead, there was a statistically significant reduction in the availability of clients in the Olympics period. This may be explained by our results suggesting a scaleup of police harassment and enhanced difficulties meeting clients due to construction and road closures in the Olympics period. SWs working along a major artery (and main alternate to the TransCanada highway) running from outlying communities into the City of Vancouver also experienced significantly higher police harassment without arrest (results not shown). While coordinated local enforcement efforts within the inner city core likely curtailed enhanced police enforcement of marginalised, street-based populations during the Olympics period, these results suggest increased police harassment elsewhere. Police harassment/crackdowns can displace outdoor sex work markets to more isolated spaces away from health and support services and increase risks of violence and transmission of HIV/STIs. 389 The study outcomes measured SWs' perceived changes in the supply/demand of sex work and all changes may not have been captured. Since our study began in January 2010, we were unable to compare our two time periods with one prior to January 2010 to assess trends over a longer period. However, our method has been used successfully previously to examine changes over two time periods. 10 As previously, 10 to address potential limitations of comparing two samples in different time periods, we adjusted for factors that could have caused bias (eg, type/geographic location of solicitation spaces). Our sample was not random or population-based, and may not be representative of all SWs in Vancouver. Timelocation sampling is considered the best method of recruitment for mobile/hidden populations.
Given growing evidence of the adverse public health impacts of criminalisation and enforcement on the displacement of SWs to isolated spaces as well as heightened violence and HIV/STI risks, these data provide important lessons for other cities planning to host large-scale sporting events, such as the London 2012 Games.
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Key messages
• There is a dearth of relevant scientific data examining the impact of large-scale sporting events on vulnerable populations such as sex workers.
• There was no evidence in this study to support concerns of an influx of sex workers or reports of trafficking of women and girls.
• To reduce potential adverse impacts from displacement of local sex work markets, evidence-based public health strategies should be adopted for host cities of future events.
• The removal of criminal sanctions targeting sex work and the piloting and rigorous evaluation of safer indoor sex work spaces should be considered. Table 1 The effect of the Olympics period on disruption of sex work environment in the context of HIV/STI risk * Heightened police harassment without arresty †
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